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(57) ABSTRACT

The present invention relates to a runflat device (2), particu-
larly, but not exclusively, a combined runflat and double sided
beadlock that can be fitted to any size and type of wheel (1)
regardless of the shape and depth of the wheel well (10). The
runflat device (2) can be fitted using standard tools and tight-
ened through manipulation of a valve assembly (52).

34 Claims, 6 Drawing Sheets
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RUNFLAT DEVICE AND A METHOD FOR
FITTING THE SAME

The present invention relates to a runflat device, particu-
larly, but not exclusively, a combined runflat and double sided
beadlock that can be fitted to a single piece drop centre wheel;
to a method for fitting the same; and to a wheel so fitted.

On a normal vehicle wheel and tyre assembly, the beads of
the tyre sit in ‘seats’ of the wheel rim and, when the tyre is
inflated, internal air pressure holds the beads in place.

In the event of a tyre deflation whilst a vehicle is in motion
the tyres beads can move inwards from the wheel rims seats.
When this occurs, grip between the tyre and the wheel rim is
decreased. This can allow the tyre to slip circumferentially
around the wheel and as a consequence the vehicle loses
traction, as the wheel can rotate within the tyre and its beads,
or the vehicle can lose braking efficiency as the rotation of the
wheel may be stopped by the vehicle’s brakes while the tyre
continues to rotate. As the tyre is loose on the rim it can flail
and rapidly break up and if on a steering wheel then steering
control is impaired.

There are devices, variously known as ‘well fillers’, avail-
able to prevent tyre beads slipping into the wheel’s well, but
these do not stop the tyre moving circumferentially round the
wheel rim when running deflated due to the well filler of
necessity being of alesser diameter than the wheel’s seats and
therefore the tyres beads. It is necessary for well filler’s to be
of a smaller diameter than the wheel’s seats and the tyres
beads otherwise it would be impossible to fit the tyre to the
wheel. These devices are not designed to lock the tyres beads
into place on the wheel rim and therefore the tyre may move
circumferentially around the wheel rim, therefore traction
and braking control may be compromised.

There are devices, variously known as ‘runflat assemblies’,
‘runflat inserts’ or ‘runflat devices’ that may be fitted to a
single piece drop centre wheel rim. These may have a diam-
eter greater than the seats and the flanges of the wheel rim and
be of sufficient diameter to support the tread of the tyre when
running flat. Generally, these devices are supported by a part
of their main body sitting in the wheel’s well. This provides
only a small footprint area; since space has to be left in the
wheel’s well to allow the tyre’s outer bead to be fitted when
fitting the tyre. As a result, stability of the runflat device may
be compromised when the vehicle is running with a deflated
tyre. The device can also be forced sideways within the wheel
well in extreme runflat situations. In systems using an annular
base fitted with a second outer ring (or segments forming a
ring) which may rotate when the vehicle is running on a flat
tyre, the small footprint area available to support the second
or rotatable ring or annular segments is narrow, reducing the
capability of spreading the rotational forces and vehicle
weight over a larger area and reducing pressure between the
rotating parts. High pressures over a small contact area
increase friction, which produces heat, reducing the device’s
longevity and therefore runflat distance capability.

Typically, these devices can not lock the tyres beads in
place in the wheel rims seats, therefore although the tyre may
be supported when running flat, traction and braking may be
compromised as the tyre is able to slip circumferentially
around the wheel rim.

Most current runflat devices take a long time to fit, relative
to fitting the tyre, and for fitting require extra tools or equip-
ment in addition to the tyre fitter’s normal tools and equip-
ment.

The present invention attempts to overcome the above
problems faced in the known art and thus provides a method
and system for fitting a runflat device to a vehicle wheel.

10

15

20

25

30

35

40

45

50

55

60

65

2

According to a first embodiment of the present invention
there is provided a runflat device arranged to be disposed on
a wheel inside a tyre, the runflat device comprising a body
having a length which, in use, extends around the circumfer-
ence of a wheel and further comprising a valve assembly and
a retraction mechanism connected to the valve assembly,
wherein the valve assembly is movable to retract the runflat
device onto the wheel by means of'the retraction mechanism.

Previous systems generally require the use of specialised
tools to fit and tighten a runflat device, or rely on removing all
or part of the valve to provide access to a tightening mecha-
nism. This complicates and prolongs the fitting process, and
requires the use of non-standard tools. In one alternative
method, air flow through a specially modified valve drives the
tightening mechanism. However, in order to redirect the air-
flow, a part of the interior of the valve must be manipulated,
which requires removal of the valve core.

The present invention is advantageous in that it may be
fitted while fitting a tyre (as described further below) using
normal tools, and may then be tightened by simply manipu-
lating the entire valve assembly. There is no need for any part
of the valve to be removed. Preferably, the valve assembly is
rotatable using a standard tool such as a spanner or socket
wrench, so that a predetermined torque can be reliably
applied. However, other manipulation such as a pivoting
motion, used in conjunction with a ratchet arrangement, may
also be used to tighten the runflat.

The runflat device may further comprise linkage, such as a
universal joint which may be internal to the runflat device,
fitted to the end of the valve assembly. The universal joint
preferably runs to a miniature gear transfer box, which is in
turn connected to the retraction mechanism.

The retraction mechanism of the runflat device may also
comprise one or more cables running along the length of the
runflat device, and preferably a left and right hand threaded
shaft connectable to the or each cable and rotatable to draw
the ends of the or each cable together. The shaft may be
rotated directly or indirectly by manipulation, e.g. rotation, of
the valve assembly.

In order that the length of the runflat device, and hence its
eventual circumference, may be readily altered, its body pref-
erably comprises a plurality of segments. Lengthening or
shortening the runflat device is then simply a matter of adding
or removing segments. If each segment is of a common/
uniform length, the inclusion of a further segment can provide
a known increase in final diameter of, for example, one inch.

So as to ensure alignment of the segments during fitting of
the runflat device, and to provide strength to the finished
device, each segment may comprise features to ensure align-
ment with adjacent segments. Preferably, the features are
shaped to provide a camming action during tightening of the
runflat device in the event that adjacent segments are not in
alignment. Part-circular protrusions and indentations, among
other designs, are suitable.

The runflat device preferably has a cantilever-like cross-
section, for example comprising a substantially flat top plate
with a pair of angled side portions extending therefrom on
which the runflat rests in use. In use, the runflat will then be
supportable across the width of a wheel without extending
into the wheel well. The side portions may form an inverted
‘V” with its apex at the mid point of the top plate.

It is beneficial if the body of the runflat device comprises a
resilient material, for example a plastics material. This in
conjunction with the cantilever-like cross-section of the body
allows for tightening of the runflat device to force the side
portions outwards into the beads of a tyre to provide a bead-
lock.
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A beadlock is generally defined as a device that puts quite
considerable lateral pressure on the tyre’s beads in order to
force them into the sides of the wheel ‘seats’ and up against
the wheel’s flanges in order to prevent tyre to wheel slippage
under extreme conditions.

Some known runflat devices incorporate a bead filler, for
example as described in WO 01/87646 where the runflat grips
the tyre’s beads through the use of serrated edges. However,
such devices differ from true beadlocks in that they merely
grip the beads rather than forcing them against the wheel rim
to effectively lock the tyre’s beads in place in the wheel rim’s
seats. Therefore, although the tyre may be supported when
running flat, traction and braking may be compromised as the
tyre is able to slip circumferentially around the wheel rim.

The runflat according to the present invention applies much
greater lateral pressure and effectively meets what users
require and expect in a true beadlock. A further feature of the
present invention is that in operation, when running with a
deflated tyre, an increase in the force exerted on the runflat
device, such as from the weight and movement of a vehicle,
simply increases existing beadlock pressure as the loads are
transferred through the segments and laterally into the tyre’s
beads. As a result, beadlock pressure advantageously adapts,
to some extent, to the conditions under which the runflat is
operating.

As a further advantage, the runflat device may further
comprise an outer sleeve, preferably comprising a dissimilar
material from the body of the runflat device, and which is
rotatable with respect to the body of the runflat device and is,
in use, located adjacent the interior surface of a tyre. By
providing a rotatable part in the runflat device, friction
between a punctured or flat tyre and the runflat device can be
reduced, leading to improved and/or prolonged performance.

A second aspect of the present invention provides a runflat
device comprising a number of discrete segments connect-
able together to form a chain which, in use, runs around the
circumference of a wheel.

This provides a highly adaptable runflat device, which can
be easily modified to fit a variety of wheel diameters. Length-
ening or shortening the runflat device is then simply a matter
of adding or removing segments. If each segment is of a
common length, the inclusion of a further segment can pro-
vide a known increase in final diameter of, for example, one
inch.

For the reasons described above, each segment may com-
prise a resilient material, preferably a plastics material, and is
preferably of a uniform length and/or comprises features to
ensure alignment with adjacent segments. The features may
be shaped, for example as part-circular protrusions and inden-
tations, to provide a camming action during tightening of the
runflat device in the event that adjacent segments are not in
alignment.

Each segment may comprise a substantially flat top plate
with a pair of side portions on which the runflat rests in use.
The side portions preferably extend at an angle from the plane
of'the top plate, perhaps forming an inverted ‘V’ with its apex
at the mid point of the top plate.

It is beneficial if the segments are connectable to one or
more cables to form the body of the runflat device. Preferably,
each segment comprises one or more cable guides which may
hook around said one or more cables. This makes the addition
or removal of individual segments very straightforward. Said
cable or cables should have ends which may be drawn
towards each other to tighten the runflat device to a wheel,
possibly via a retraction mechanism connected to a valve
assembly which is movable to tighten the runflat device.
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The runflat device may further comprise an outer sleeve
which is rotatable with respect to the segments and is, in use,
located adjacent the interior surface of atyre. The outersleeve
preferably comprises a low friction material, which is prefer-
ably dissimilar to the material of the segments.

According to a third aspect of the present invention there is
provided a wheel and runflat device combination, the wheel
having a pair of rims with an area therebetween, and the
runflat device being located such that it rests on parts of the
wheel adjacent the rims and spans said area.

Many existing designs require a part of the runflat to sit on
an area between the rims of a wheel. This may simply be a flat
area, but it is commonly the base of a wheel well. Given that
the depths of wheel wells vary (currently 3 different depths on
common non-commercial wheels, plus 2 depths on commer-
cial wheels), as do their shapes/positions, existing runflat
designs must come in various sizes and shapes, and/or rely on
the fitting of alternative ‘rings’ in order to compensate for
different wheel wells. Further modifications are required for
wheels which do not comprise a wheel well. In the present
invention, the shape, depth or even the presence of a wheel
well is irrelevant, meaning that the runflat device may be
provided in a universal width fitting with no need for wheel
well size, shape, position or depth information. This makes
this runflat a universal fit on a wide variety of wheels regard-
less of design, shape or well depth, negating the need for
wheel details when ordering (just width, diameter and tyre
aspect ratio).

Preferably, a cavity is provided between the runflat device,
which may comprise one or more of the features and associ-
ated benefits described above, and the wheel well. This cavity
may be filled with suitable filling materials, such as a light-
weight foam, should the particular application require.

According to a further aspect of the present invention there
is provided a wheel and runflat device combination, the wheel
being rotatable about its axis, and the runflat device compris-
ing a first part which is attached to the wheel so as to rotate
therewith, and a second part which is connected to the first
part but free to rotate relative thereto.

When a tyre is flat, it will, due to its larger diameter, move
against the surface of the runflat device. By providing a rotat-
able part in the runflat device, friction between a punctured or
flat tyre and the runflat device can be reduced, leading to
improved and/or prolonged performance.

Preferably, the second part, which may comprise an outer
sleeve, is formed from a low friction material which is ideally
dissimilar to the material of the first part.

The runflat device preferably comprises one or more of the
features of the runflat device described above, and has the
associated benefits.

A further aspect of the present invention provides a method
of fitting a runflat device to a wheel, comprising the steps of:

inserting the runflat device into a tyre cavity;

fitting a first bead of the tyre to the wheel rim;

connecting two ends of the runflat device together;

retrieving a valve, forming part of the runflat device, from
the tyre cavity;

fitting a second bead of the tyre to the wheel;

pulling the valve through the valve hole in the wheel; and

manipulating the valve to tighten the runflat device to a
predetermined degree.

The method, which may also comprise applying tyre fit-
ters” lubricant to the inside of the beads of the tyre, allows for
quick and easy fitting of a runflat device using standard tools
and procedures. The runflat device is preferably as previously
described.
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Preferably, the tyre is inflated and deflated, via the valve, to
seat the runflat device on the wheel prior to manipulating, for
example rotating, the valve to tighten the runflat device.
Through appropriate design of the runflat device, a lateral
force may be applied to the beads of the tyre by the runflat
device as it is tightened.

The method may further comprise the step of filling a
cavity provided by the runflat device with lightweight filling
material, such as a lightweight foam. Such filling material
could, for example, be pumped into the cavity via the air
valve.

In order that the present invention is more readily under-
stood, a preferred embodiment thereof will now be described.

The runflat device of the preferred embodiment fits across
the entire width of the wheel and does not sit in the wheel’s
well or rely on a well in any way, so does not have to be
adapted for varying wheel well depths. The sectional con-
struction of the runflat also allows for differing wheel diam-
eters to be easily accommodated. As such, the design is
unique in that it can be fitted to any size and type of wheel, be
it a single-piece, multi-piece, two-piece or split rim. The
flexibility of the tightening linkage and use of a standard steel
airvalve assembly also simplifies fitting, permitting the use of
standard tools and allowing tightening to a controlled prede-
termined torque, which is an important safety feature.

The segments have a degree of resilience. This, in conjunc-
tion with their shape allows the runflat device to provide a
reliable beadlock, and to be effective in situations requiring
mine deflection. The shape of the segments also allows sup-
port for a flat tyre to be provided at the centreline of the
tyre/wheel rather than off centre as in some other systems,
reduces weight and provides a cavity within the runflat device
which can be filled if desired. An externally fitted roller is
provided on the exterior of the runflat device, and can rotate
relative to the remainder of the device to reduce friction
between the device and a flat tyre.

The following description makes reference to FIGS. 1to 7
of the accompanying drawings, in which:

FIG. 1 is a perspective view of a wheel rim with a runflat
device according to the invention fitted thereto;

FIG. 2 is a perspective view of one segment of a runflat
device according to the present invention;

FIG. 3 is a further perspective view of one segment of a
runflat device according to the present invention;

FIG. 4 is a perspective view of a chain of segments as
shown in FIG. 3 connected together;

FIG. 5 is a perspective view of a complete runflat device
formed into a circular configuration;

FIG. 6 is a cross-sectional view of a portion of the runflat
device of FIG. 5 showing the tightening mechanism; and

FIG. 7 is an alternative cross-sectional view of a portion of
the runflat device showing the tightening mechanism.

The perspective view of FIG. 1 shows a standard single-
piece drop centre wheel 1, to which a runflat device 2 accord-
ing to the present invention has been fitted. The runflat device
2 is made up of a number of uniform segments 4, some of
which have been omitted for clarity, and an outer sleeve/roller
6 is provided to the exterior of the runflat device. Each seg-
ment 4 of the runflat device 2 is seated on the bead retention
humps 8 of the wheel 1 so as to span the wheel well 10. The
beads of a tyre (not shown) would be located in the gap
provided between each wheel rim 12 and the outside edge of
the segments 4 of the runflat device 2.

A cable 14 is shown running between the individual seg-
ments of the runflat device 2 connecting them together. The
cable 14 is additionally used in tightening the runflat device 2
onto the wheel 1 as will be described later.
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FIGS. 2 and 3 show alternative views of an individual
segment 4' which, although it differs in some respects to the
segments 4 shown in the FIG. 1, forms a part of a complete
runflat device 2 similar to that described above. The segments
4' are made from a plastics material which incorporates a
degree of flex, for reasons that are described later.

In FIG. 2 the segment 4' is viewed from above (from what,
in use, would be the outer surface of the runflat device 2). The
segment 4' comprises a generally rectangular top plate 16
having a length which, in use, forms part ofthe circumference
of the complete runflat device, and a width. The top plate 16
is provided on its upper surface (as shown) with a shallow
groove 18 running along its length at the centre of its width.
From the underside of the top plate 16 a pair of side portions
20 extend. Each side portion 20 runs the entire length of the
top plate 16, and extends, at an oblique angle, away from a
position adjacent the centre of the width of the top plate 16
such that the side portions 20 form an inverted ‘V’ with its
apex at the centre of the width of the top plate 16. In wider
configurations, there may be a gap between the sides portions
where they meet the top plate. The ends of the side portions 20
distal from the top plate 16 provide each segment with a pair
of base edges 22 on which the segment rests on the bead
retention humps 8 as shown in FIG. 1.

The ends 24 of the side portions 20 of each segment 4',
where the segment 4' will abut with adjacent segments, are
provided with part-circular protrusions 26 and indentations
28 to ensure that a plurality of adjacent segments 4' are cor-
rectly aligned. In the event that two adjacent segments are
initially misaligned, the part-circular nature of the protru-
sions 26 and indentations 28 provides a camming action as the
segments 4' are brought together to encourage them into
alignment as the runflat device 2 is tightened onto the wheel.
The protrusions 26 and indentations 28 may further have a
part spherical shape, to further improve said alignment while
tightening, and to increase the integrity and strength of the
body of the runflat device 2. It should be noted that other
locating features, such as the zigzag sections shown in FIG. 1,
could also be used.

Due to the unique, so called ‘cantilever’, design of the full
width segments 4' forming the main body of the runflat device
2, these segments 4' can be made of impact resistant and/or
flexible materials, reducing shock and giving greater durabil-
ity during off-road runflat situations. This is in contrast to
known runflat devices which require the use of relatively stiff
materials due to design limitations. Also, importantly, the
cantilever design and shape of the segments 4' provides
increased strength and lighter weight than current systems.
Typical runflat devices sit in the wheel well and, thus, have to
incorporate an amount of material to provide support from the
base of the well. This material inevitably adds weight to the
runflat device. The fact that the runflat device 2 of the present
invention sits across the width of a wheel without requiring
support in the wheel well 10 obviates the requirement for this
supporting material, allowing the runflat device 2 to have a
hollow interior. The hollow interior not only serves to reduce
the overall weight of the runflat device 2 considerably (by
approximately 35% in comparison to existing systems for the
same wheel size), but also provides several other advantages
as outlined below.

The shape of the segments 4' and their central location
within the wheel and run the full width of the wheel the outer
shape can be formed to the ideal shape required for mine blast
deflection. Due to the segments 4' being able to be made in a
flexible material the runflat device can be provided with some
elastic properties, reducing the shock and blast characteristics
of'land and anti-personnel mines. Due to the design this blast



US 9,242,514 B2

7

protection can be used in all types of wheel, including single-
piece drop centre wheels, and not merely on multi-piece
wheels as is commonly the case.

FIG. 3 shows the same segment 4' from an alternative
angle. The interior/underside of the segment 4' is visible, and
it should be noted, with reference to both FIG. 2 and FIG. 3,
that the protrusions 26 and indentations 28 are provided such
that the segment 4' has 180° rotational symmetry in one plane.
This is beneficial in that a chain of segments 4' can be con-
structed without the need to ensure that all segments 4' are
commonly oriented.

The main Feature of the segment 4' visible in FIG. 3 is the
cable guide 30 which extends from the underside of the seg-
ment 4'. As shown in FIG. 3, the cable guide 30 comprises a
pair of projections 32, each extending from one of the side
portions 20 and each having a channel 34 for guiding a cable.
As such, the cable guide 30 provides a pair of channels 34
through which a pair of cables (not shown) can be run. How-
ever, it is also possible (as shown in FIG. 1), for the guide 30
to provide a single channel 34 for just a single cable, or for
alternative means such as eye bolts to be used. The channels
34 of the illustrated embodiment are provided with a curva-
ture to minimise the possibility of kinks occurring in a cable
14 when the runflat device 2 is assembled and fitted to a
wheel, and are located in line with the protrusions 26 and
indentations 28.

FIG. 3 also shows that the base edge 22 of each side portion
20 is provided with a bevelled edge 36 which, in use, helps to
centralise each segment 4' within the wheel 1 and tyre assem-
bly, and specifically within the beads of the tyre. Finally,
although not clearly visible in FIG. 3 or 4, the ends 24 of each
side portion 20 are not simply straight edges. Each end 24 of
each segment 4' extends parallel to the opposing end 24 of the
segment 4', at an approximate right angle to the plane of the
top plate 16, until approximately the mid-point of each side
portion 20 where the protrusion 26 or indentation 28 is pro-
vided. Beyond the mid-point of each side portion 20, the
opposing ends 24 of the segment 4' converge slightly towards
one another, such that the length of each segment 4' at its top
plate 16 is greater than at its base edge 22. This shape allows
a plurality of segments 4', once connected together, to form a
straight, substantially flat, chain when laid on their top plates
16, and to be curved into a substantially circular loop around
awheel 1, while maintaining reliable abutment between adja-
cent segments 4' in both configurations. The part-circular
protrusions 26 and indentations 28 also help in ensuring that
a chain of segments 4', once formed, has sufficient flexibility
to allow it to be manipulated from a flat configuration to a
substantially circular loop.

FIG. 4 shows a chain 40 formed from a plurality of seg-
ments 4' connected together by a pair of thin cables 14 and
arranged in a straight, substantially flat, configuration. The
chain 40 is pre-tightened by the cables 14 to ensure that the
segments 4' are in abutment with one another, but gaps 38 can
be seen between adjacent segments 4' as a result of the con-
vergent parts of the ends 24 of each segment 4'. Also, since the
cables 14 are straight in the illustrated configuration, further
small gaps 42 are also visible at the ends of each channel 34
due to their in-built curvature.

Atthe right hand end (as shown) of the chain 40, the cables
14 have been joined to a connector or balancing link 44. The
connector 44 not only holds the segments 4' together and
prevents the cables 14 from simply running freely through
every pair of cable guides 30, but also provides a connection
point for the tightening mechanism of the finished runflat
device 2. It should be understood that one advantage of the
runflat device 2 described herein is that the use of a plurality
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of'identical segments 4' allows for different diameter wheels
to be catered for simply through the selection of an appropri-
ate number of segments 4'. As such, it may be that each
connector 44 is provided as a separate piece to be joined to the
lengths of cable 14 once these have been cut to an appropriate
length. Alternatively, pairs of pre-cut cables 14 could come
supplied with connectors 44 already fitted. In either case,
adding segments 4' to the chain 40 is achieved by simply
hooking the cables 14 into the cable guides 30 of each seg-
ment 4.

The design length of each segment 4' means that there are
typically sixteen segments for a sixteen inch diameter wheel
1. One segment 4' can be added for each extra inch wheel
diameter required. For example, there would be seventeen of
the same segments 4' needed to accommodate a seventeen
inch wheel 1, or eighteen for an eighteen inch wheel 1. This
makes the runflat device 2 of the present invention highly
adaptable.

FIG. 5 shows the runflat device 2 as it would be when in
use. The chain 40 of segments 4' has been formed into a
circular configuration and the ends of the chain 40 have been
joined together. The location of the cable guide channels 34 in
line with the protrusions 26 and indentations 28 of the seg-
ments 4' means that the tension in the cables 14 remains
unchanged as the chain 40 is formed into a circle. It can be
seen that the gaps 38 between the side portions 20 of adjacent
segments 4' have closed noticeably in comparison with those
shown in FIG. 4. Small gaps 38 still remain, however, mean-
ing that one or more segments 4' may be removed from the
runflat device 2, to reduce its diameter, while maintaining
reliable abutment between adjacent segments 4'. As the diam-
eter of the runflat device is decreased, the gaps 38 will close
further.

Gaps 42 are also still present between the cables 14 and the
ends of the cable guides 30 since the radius of curvature of
each channel 34 is less than the radius of the runflat device 2
at the location of the channels in the illustrated embodiment.
Again, these gaps 42 will close as the overall diameter of the
runflat device 2 is decreased.

Given that the individual segments 4' are designed as a
universal component, there will be gaps 38 of some size
present between adjacent segments 4' in most configurations.
The minimum diameter of a runflat device 2 formed from a
plurality of segments 4' will be dictated by the degree of
convergence provided on the side portions 20 of the segments
4' used in its construction.

The curvature of the runflat device 2 also means that gaps
46 are now present between the top plates 16 of adjacent
segments 4'. These gaps 46 are covered by an exterior sleeve/
roller 6, which has been applied over the top plates 16 of the
segments 4' and wrapped around the edges of the top plates 16
to hold it in place. The roller 6 provides a continuous surface
to the exterior of the finished runflat device 2, and is also free
to rotate with respect to the remainder of the device when in
a runflat situation. This is beneficial in reducing friction
between a punctured or flat tyre and the runflat device 2. The
‘wrap-around’ nature of the roller 6 means that friction is
reduced between the runflat device 2 and all parts of a punc-
tured or flat tyre, including the sidewalls, which contact the
device 2 during use. Due to the design of the runflat device 2
according to the present invention, the roller 6 is not required
to impart any strength to the runflat device 2, so can be
manufactured from a material selected for its optimum fric-
tion reducing properties. The strength of the runflat device 2
is provided by the segments 4' combining a cantilever and full
width design which gives great strength and stability.
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The segments 4' forming the main body of the runflat
device 2 and the outer roller 6 can be made of dissimilar
materials in order to further reduce friction, and therefore
heat, greatly increasing runflat performance and distance.
Polymers/plastics materials are preferable, and these can
incorporate various fillers and additives which further reduce
friction. Since it requires little structural strength, the material
selected for the roller 6 may also vary depending on the
intended purpose of the runflat device 2. For example, a
harder material could be used where a runflat device 2 is
intended for high speed road use, and a softer or high impact
resistant material could be used in runflat devices 2 destined
for off-road use. Preferably, the roller 6 is flexible so that it
may be fitted over the chain 40 of segments 4' of the runflat
device 2 when it is in its flat configuration (shown in FIG. 4),
and can bend as required when fitting the runflat device 2 to a
wheel. The roller 6, once fitted, is also of benefit in holding the
chain 40 of segments 4' together and in avoiding twisting of
the runflat device 2 during fitting. As with the segments 4'
themselves, the outer roller 6 could be shaped to provide
impact resistance for mine blast deflection.

FIG. 6 shows the runflat device 2 seated on a wheel 1 within
a tyre 48. The base edges 22 of the segment 4' shown are
seated on the bead retention humps 8 of the wheel 1, adjacent
the interior edge of the beads 50 of the tyre 48. The exterior
edge of the beads 50 abut against the rim 12 of the wheel 1.
The cross-sectional shape of the roller 6 is also shown
wrapped around the top plates 16 of the segments 4'. The
symmetrical nature of the cross-section means that the cen-
treline (groove 18) of the top plates 16 lies under the centre-
line of the tyre 48 to provide support at this location in the
event of a flat tyre. This is beneficial over many known
devices which rely on support from a wheel well 10, since the
wheel well 10 is not always centrally located with respect to
the wheel 1, which can lead to off centre support and associ-
ated undesirable loads and moments on the runflat device.

Given that the diameter of a given wheel 1 is known and the
height of the bead retention hump 8 is an industry standard,
the point of contact of the runflat device 2, and therefore its
required diameter, is easily determined (wheel diameter+
bead retention hump height). It is, therefore, possible to make
each runflat device 2 a ‘universal’ fit width-wise and diam-
eter-wise. As there is no necessity for it to sit in the wheel’s
well, well shape, position or depth is irrelevant.

FIG. 6 also shows the tightening mechanism of the runflat
device 2. A valve 52 is connected via a universally jointed
linkage 54 to a miniature gear transfer box 56. The valve 52
extends out of a hole 58 in the side of the wheel well 10 in the
usual way, and is mounted so as to be rotatable within the hole
58. Rotation of the valve 52 serves to tighten the runflat device
2 onto the wheel 1, as will be described later.

The cantilever shape of each segment 4' with its angled side
portions 20, in conjunction with the bevelled edges 36 of the
base edges 22 and the inherent flexibility present in each
segment 4', allows the runflat device 2 to also function as a
true beadlock device. As the runflat device 2 is tightened, the
segments 4' initially move down onto the wheel 1 before
further tightening causes the angled side portions 20 to move
outwardly towards the wheel rims 12. This outward move-
ment applies a significant amount of pressure to the beads 50
of'the tyre 58, forcing them into the wheel rims. The more the
runflat device 2 is tightened, the greater the lateral pressure
applied to the beads 50. Furthermore, any increased force on
the top plates 16 of the runflat device 2, such as from the
weight and movement of a moving vehicle, simply causes
further outward movement of the side portions 20 and thereby
increases the beadlock pressure applied to the beads 50 of the
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tyre 48. The runflat device 2 allows a significant pressure to be
applied, creating great lateral pressure against the tyre’s
beads 50, acting in a manner that would be accepted in the
industry as a true beadlock device. This allows the runflat
device 2 to be useful in slow speed high torque applications,
such as military trucks operating at low tyre pressures (as low
as 10 psi) for maximum traction on sand.

It should also be noted that the shape and location of the
segments 4' leaves a cavity 60 between the wheel 1 and the
runflat device 2, into which the valve 52 runs. This cavity 60
may be filled with a lightweight foam or with other filling
materials, possibly via the valve 52, if desirable for a particu-
lar application of the runflat device 2. The resultant filling can
be of a material and density suitable to absorb deflection of
the segments 4' of the runflat device 2 and thereby absorb and
deflect the forces created, for example, by the explosion of a
mine. The filling can be light in weight, reducing unsprung
weight and therefore improving the performance and payload
capacity of the vehicle over that of any existing combined
runflat/anti-mine devices available for multi-piece wheels
and split-rims, which, due to their construction and require-
ment to provide some degree of lateral beadlock, generally
have to be made of heavy rubber materials.

Since the runflat device 2 sits above the point of entry ofthe
air valve 52, pumping foam or similar materials through the
air valve 52 only fills the inner hollow cavity of the main body
of the runflat device 2, and not of the tyre 58.

FIG. 7 shows an alternative view of the tightening mecha-
nism of the runflat device 2. The valve 52 is shown before
being passed through the hole 58 in the side of the wheel well
10, and a hexagonal section 62 is shown on the end of the
valve 52 to allow the valve to be rotated using a standard
spanner or socket wrench. The universally jointed linkage 54
allows for freedom of movement of the valve 52 during fit-
ting, and to allow for angles present between the axis of the
valve 52 and the input to the transfer box 56 when the runflat
device 2 is to be tightened. As shown in FIG. 7, the runflat
device 2 has not yet been fully tightened as evidenced by the
space 66 that exists between the ends of the runflat device 2.

The output of the transter box 56 comprises a threaded rod
64 having an external thread provided at each of its ends. Each
of these external threads is received by an internal thread
provided in the connector 44 joined to the ends of the cables
14. The threaded rod 64 is oppositely threaded at its two ends
so thatrotation of the rod 64 in a first direction will draw a pair
of connectors threaded to opposite ends of the rod 64 towards
one another. To tighten the runflat device 2 the valve 52 is
rotated to rotate the threaded rod 64 which draws the ends of
the cables 14, and thereby the ends of the runflat device 2,
together. Once the runflat device 2 has been tightened so as to
close the space 66, further tightening of the cables 14 serves
to apply lateral pressure to the beads of the tyre, as described
above in relation to FIG. 6.

The process of fitting of the runflat device 2 described
above to a wheel will generally follow the following steps:

Before connecting the ends of the runflat device together it

is inserted into the tyre cavity. In this configuration the
runflat device is laid out inside the tyre cavity so that its
diameter is greater than the wheel’s flanges.

The tyre’s inner (first) bead is fitted over the wheel rim in

the normal way, using standard tyre fitter’s equipment.

The tyre, with the runflat device inside, is lifted sufficiently

to allow the fitter access to the tyre cavity and the runflat
device within it, to be able to connect the two ends of the
runflat device and gear transfer box connected to the tyre
valve and jointed connection assembly.
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A standard ‘fishing tool’ (as used by tyre fitters when fitting
tubed tyre assemblies) is inserted through the valve hole
and connected to the end of the valve.

The inside ofthe beads of the tyre, where the outer edges of
the runflat device will sit, can be lubricated with normal
tyre fitter’s lubricant.

The second bead of the tyre is then fitted to the wheel in the
normal way.

The “fishing tool’ is then used to pull the valve through the
valve hole in the wheel and the valve is tightened on the
wheel using its standard sleeve/collar. The tyre is then
inflated in the normal way and both beads of the tyre are
seated in the wheel’s seats on each side of the wheel.

The tyre is then deflated and the sleeve/collar on the valve
is loosened. The wheel and tyre assembly is then placed
in a normal vertical position, with the valve at the bot-
tom. The valve is manipulated to tighten the runflat
device by drawing the ends of the chain of segments
together, generally using a normal socket and wrench,
and finally tightened to a set torque.

The external sleeve/collar on the valve is then tightened in
the normal way and the tyre is inflated to its required
pressure.

Total fitting time for the runflat device 2 is typically less
than fifteen minutes, which represents a significant improve-
ment over known systems. The self centring nature of the
runflat device 2, due in part to the cantilever design of the
segments 4' and the bevelled edges 36 of their side portions,
further simplifies the fitting.

It will be appreciated that the present invention is not
restricted to the arrangement and features as disclosed in the
preferred embodiment. For example, other cross-sectional
shapes would also allow the bridging of the wheel well and
also provide lateral forces when tightening. Furthermore,
alternative materials could be used in construction of the
beadlock device.

The invention claimed is:

1. A runflat device arranged to be disposed on a wheel
inside a tire, the runflat device comprising:

a body having a length which, in use, extends around a

circumference of the wheel;

avalve assembly; and

a retraction mechanism connected to the valve assembly,

wherein rotation of the valve assembly causes the runflat

device to be tightened onto the wheel by the retraction
mechanism.

2. The runflat device according to claim 1, wherein the
valve assembly includes a hexagonal section which facilitates
rotation of the valve assembly.

3. The runflat device according to claim 1, wherein a link-
age is provided between the valve assembly and the retraction
mechanism.

4. The runflat device according to claim 3, wherein the
linkage comprises a universal joint.

5. The runflat device according to claim 3, wherein a min-
iature gear transfer box is provided between the linkage and
the retraction mechanism.

6. The runflat device according to claim 1, wherein the
retraction mechanism comprises one or more cables running
along the length of the runflat device body, and a left and right
hand threaded shaft connectable to the or each cable and
rotatable to draw the ends of the or each cable together.

7. The runflat device according to claim 1, wherein the
body comprises a plurality of segments.

8. The runflat device according to claim 7, wherein each
segment is of a common length.
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9. The runflat device according to claim 7, wherein each
segment comprises features to ensure alignment with adja-
cent segments.

10. The runflat device according to claim 9, wherein the
features are shaped to provide a camming action during tight-
ening of the runflat device in the event that adjacent segments
are not in alignment.

11. The runflat device according to claim 10, wherein the
features comprise part-circular protrusions and indentations.

12. The runflat device according to claim 11, the runflat
device having a cantilever-like cross-section which is, in use,
supported across a width of the wheel.

13. The runflat device according to claim 12, wherein the
cross-section comprises a top plate with a pair of side portions
on which the runflat device rests in use, the side portions
extending at an angle from a plane of the top plate.

14. The runflat device according to claim 13, wherein the
side portions form a ‘V’ with its apex at a mid point of the top
plate.

15. The runflat device according to claim 14, wherein the
body of the runflat device comprises a resilient material.

16. The runflat device according to claim 15, wherein the
body of the runflat device comprises a plastics material.

17. The runflat device according to claim 16, further com-
prising an outer sleeve, which is rotatable with respect to the
body of the runflat device and is, in use, located adjacent an
interior surface of the tire.

18. The runflat device according to claim 17, wherein the
outer sleeve comprises a dissimilar material from the body of
the runflat device.

19. A runflat device comprising a number of discrete seg-
ments connectable together to form a chain which, in use,
runs around a circumference of a wheel, wherein the discrete
segments are drawn together by rotating a valve assembly.

20. The runflat device according to claim 19, wherein each
segment is of a common length.

21. The runflat device according to claim 19, wherein each
segment comprises features to ensure alignment with adja-
cent segments.

22. The runflat device according to claim 21, wherein the
features are shaped to provide a camming action during tight-
ening of the runflat device in the event that adjacent segments
are not in alignment.

23. The runflat device according to claim 22, wherein the
features comprise part-circular protrusions and indentations.

24. The runflat device according to claim 19, wherein each
segment comprises a top plate and a pair of side portions on
which the runflat device rests in use, the side portions extend-
ing at an angle from a plane of the top plate.

25. The runflat device according to claim 24, wherein the
side portions form a ‘V’ with its apex at a mid point of the top
plate.

26. The runflat device according to claim 25, wherein each
segment comprises a resilient material.

27. The runflat device according to claim 19, wherein each
segment comprises a plastics material.

28. The runflat device according to claim 19, wherein the
segments are connectable to one or more cables to form the
body of the runflat device.

29. The runflat device according to claim 28, wherein each
segment comprises one or more cable guides which hook
around said one or more cables.

30. The runflat device according to claim 28, wherein said
one or more cables have ends drawn towards each other to
tighten the runflat device to a wheel.
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31. The runflat device according to claim 30, wherein the
valve assembly is movable to draw the ends of said cables
towards each other via a retraction mechanism connected to
the valve assembly.

32. The runflat device according to claim 19, further com-
prising an outer sleeve, which is rotatable with respect to the
segments and is, in use, located adjacent an interior surface of
a tire.

33. The runflat device according to claim 32, wherein the
outer sleeve comprises a low friction material.

34. The runflat device according to claim 33, wherein said
low friction material is dissimilar to a material of the seg-
ments.
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